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(57) Abstract: An output controller connected to an output circuit parallel and including an auxiliary circuit for controlling an 
adjusting current smaller than the output current at a substantially constant ratio, so as to perform control so that the potential of each 
terminal of the output circuit may be equal to that of the corresponding terminal of the auxiliary circuit and thereby to control the 
ratio between the output current and the adjusting current to be constant. The output controller is made up of a bridge having four 
arms including an output circuit, an auxiliary circuit, a load, and a current detecting circuit or current setting circuit respectively. The 
difference of potential between each of the terminal of the output circuit and the corresponding terminal of the auxiliary circuit are 
measured and fed back to change the equivalent impedance of one of the arms. Thus the bridge is controlled to balance. 
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I - 7^ 7 f > n 7 > y X ^ 18a, ^Z17-r-7^ 
>n 7 >yX^18bS^« = X'f y^>^h7>v7 
^18c[l^f nfe^ 5 il{^©7^ >y 9 1 > 7 h 5 > 7 7 
7 1 8 t 48 3 t . »tb<Hn^^^^MOSFETT 
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6 5 . »-*-fy3 L >^h7>^**18a, g§ ~ 7 < >;/ 
f >^^7>yX5'18bSL^i = X'f y ^ > ^ F 7 > v 5 

7 * 1 8 c « . ^nf no f u-r >^m-ffl^ F 7 > v X 

^ la, 31 - ffi * F 7 >5?X*lbfttf*Hffl* F 5 > v 

^5. X fc , m E 7 7 < * <f - ^ 7' -f * - F 26a, % £ 
77^*^-^^^* — H 26bS^l7\ 7 7 'f ^'f 
$f -f * - F 26c# , 31 - 7 < y f- > ^ F 7 > 7 X 7 18 

f >^h7>'>'X^18cCV-Xl:7/- F ^ F V <i 

y \z a v - F £ . -tn-ettftttsnT^*. & 7 5 * 
-f - H t - Mi , # £ L < > M 9iJ »w » « $ n T Iri 

5 # 7 < ^5 i >^h7>> ? 7^o^n j eno^x-fy^ 

© ffi , lil/ft^t-HHT* 

■3 T t> A V> . 

8 - tti a h 7 > ^7 ^ la® F K>stf y - 7 i; 
y x ^ ib© f u < >&i/v-7n j e-tt^ft$^$*i£ 

8 tri Rlb& R2b. I = 111 A h 5 > 5> ^ McO F 1/ < > 

&^v-xic^-n j en^^$n/cis!fiRicR^R2c, ft 

It) F 7 > v 7 7 2 © F U -f >S^7-7{C^n^n^gc 
$ nfcg«R3R^R4li, IS 7 II AS #J (06) * * 8 
ttRl. R2. R3> R4lCtS^T^. * t < tt . 8#iR3© 
8#iffite8#iRla, Rlb&tfRlc©nfS> 8#iR4©£infii 
£ ft R 2 a , R2bRtfR2c©nfS C-^nf ntt * ft £ . 
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% - <D £ Wl 7 > 7 4a\t ® & Q\Z tt ? % % - til 1J h 7 
>5>**la£utt*ffi3ufc®»J*Pa©*tt*, S - O 

t vfift»8vtO»APbC5itt*. ^Hil7>^4c 

to»jiHPco«ttft-tn-?ntftab, * n n © m & 

fcj flf [si & 3 6 > ^gSH^ f»©A^ ClO' ^TttSt 
1 2 v £ ©J W L > IlffllSl2(0SJffgiI$i^t 

H C , M W HI K 36 , H O © 7>-f y ^ > ^ h 7 > 

<i v * ffl W m K 3 7A \Z ffl T 5 . £ £ T , H t> © * < <y 

^tt^-zo&mm&tLTm^zms, m * ft # 1 2 0 

t>t 5<t 5 C< a « ft *< 1 2 0 ° KTtliUt-^l/* 
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7>5>X*la*«=i->LTV»*uffiK»0»£, Sf§ - 7. 

v 7s 9 1 8 c t *^ti j ennnmizffinz>%ffi<Dmfttf, 

31 ft ft , n-^©@l6*ftOR^tt*BCtt»UTM:3£Sn 

6 . 

X -f y M 19 II K 37Att , 0117 > ^4a, 4 

b . Rtf4cA» 6 OX* I: S^V>'T , t>lT^5tU* h 

lfii0T^of;^l:t>LT^5X'f7? : >yf7> 
>?7^*t7t5J:5l:, fMWiaK36^^oft9»ffir# 
£ ^ & L . #7><^^>i7*h7>> 7 7 > ^'\til7:-r^ 0 H 
ZL T* , ±12 0 fl f9 ffi # 0 ^ & 0 ft 75 tt . KTca^u 
? k , j|5*jfiWira«i:"e*5 : WAtf, 31 - ffi 73 h 

7>^XMalftJ^t>l/TU4uffiIllStli. ft 
t3u - IS3v - 1-7 < y f > ^ h 7 >yX^18t), X 

£ , JS-fljah?>^**la#JR5*80!l ( B 5A). © 
IKA h7>yXnt - ft?i?3u<!:ft£r3v<l:ft^3w<h<D£ 

X ^ 18bR^^ZX < y ^ > ^ h 7 > 5? * * IScO £ f& 
A^5il^W7'f7^>i'h7>y7,5'18i, ^ n 
^ ft * fc It * . ft o T , l-ffl* h 7 >y*X ^ la, ffi 
Si h 5 > ^ 2, * iitt flR 1 2 v , HOOft^tZlO©^ 
< 7 f > y h 7 > y X ^ i C ^ IS , OHO^i^tST* 
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■J v : s U , »5*JfiWO^U y 5> £ £ < PI ** O « fi£ T * 

Rtofc*fli'f>t£-$'>***fl:£tt*. n ft «k 0 . 
31 5 31 & #J 1*1 1$ , »£Pafc»£Q£©«tt***KttK: 

U -y 3? HI B8 36« n y > X L '& <D ft fj P\ ffl \Z *D U T t> % 5 
ffi. L , S8lK«!tB8i: - W * « . u ffi IK ft B# fc 

*3 v» t m - * -f v y v h7>yxM8b£i;izx< 

7f >^ h7>yX3'18c^*f:t7lf;«^, Ml IS 7 
5'f*<-;^'f* - H26a. ^z:77-<7}N-r-;i/^-r 

* - F 2 5bR IB H 7 7 < * *f - ;W ^ < * - H 25cfe t 

> -r s » * t t , «ffi9&auTaaE*jiiio'v«*^isi 

£ £ ft 6 . ^(7)lHl^B#iim-7i'>y5 : ->7'F^>v7^ 
18bX SI H 7 ^ 7f >^H>^XM8c©t7tl 
IU, Sg-ffl*h7>->***lbXttJ6 = fflrth7> 
^7McSt>l/Tfcfit>, f tl t: i >3 , fcti 73 h 5 > v 

HI - ffl 77 h 7 > v X * l b It Vf tfi * > l> X ^ 5 v ffl 
ffi ft PS T , Ii3v-If 3u-!-X^ 7f h7 

> -7 7* 18a, Xtt, ft «f 3v - ft ffir 3w - $ = 7 <f y > 



WO 00/79682 



72 



PCT/JP00/03931 



9 h v >s;^^i8c©^i"n*»xtt-toH^ttti**at 

# 8S n S . £©:!§£, Izili^ h7>y'X^lb^S5 
H #J (EISA) <DftJjh7>-s7?lt, ftf 3ut ft^ 
3v £ftffi3w 5**«l®ftffif3£. ^-X-f 

7f >^F7>y7^18aStfl£X^ y > if h 7 > 
y X ^ 18cO^SE^I 5 H 56 © X < >y^>^ h 7 > v 
X * 1 8 <b , *tl?n*H5, ft o T , 81 z: iii 73 h 5 
>yXMb, »SlH>?X^2, €flftiil2v, H O 0) 

^ *5 I IE t S ^ 'J y V 12 , ^5^SWI07' I J t 4 < 

4b © tH t> \Z S "3 X . 0 £ Pb t ffi £ Q £ © M © « ffi M £ 
0ttl)i5l:I-X<^>^h7>yX^ 18aX ft 

0 A* 7 > 7, T & . 

m H Hi 73 h 7 > v 7. * 1 c £ ifi * > L T V> 3 w f§ S 
ftlttt. ftf 3w-fif 3u-^-7< y f >^ h 7 > 
yXM8a, X , ft ffif 3 w - ft flf 3 v - & ~ X -f y > ^ 

h ^ >e;x^i8bov»-fn*xtt-toW3Er&a*«i*38« 
an*. ;:©»£> mnai7jh^>> ? x^ic/i^m5iijs 

09 ( H 5 A ) Offish 7 >yX^lt, ft It 3ut ft f 3vt 
ftffiSwt O^lJ 5 *»fl©ft«3t , jB - X -f y ^ 

>^h7>y7M8aat;$-X^ 7 ? > ^ H > y X 
* \%\> V> % ft. W% S % W <D 7, 1 v T > V V 7 y V 7, * 
1 8 t , tllf ft*ft45. ft o T , ^ H * * h 7 > y 
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7. * lc> III h 7 >"/7^2, ISI12v, 5^ 

i fiE i 5 y J y V tt , IB 5 #1 S£ 0<J <7) 7 'J y if t £ < ®m 

<d m & 7? <& £ . 

T, »APctijftQtOl«OtttS«:0tt5J:5l:* 
-X-f>;f>^h7>yX^18aX(ii-X^ y ? > tf 
h 7 >yX^ 18b^iit5 : <!: 0 A* 5 > X "T £ o 

^±(DJ;e>{C, u *g , v *g > wtiHTtl©!!^!: 

« SB 1 5 ^ 011 » 

0 9B , # f£ 9! © SB 1 5iIW©lE]S§01!^^. 
B9Bl:fil>TH9AO t>©t|SIfl|«)*|j*S*HHBl9At 
ra-OfiF#*#L, ^ <7> Ift BJte SIS 1 4 ^SS^JtOfeCD^rM 

its, 

% i 5 ii w > sb i 4 n fa m v> z ^ y ^ m m ® & 

3 7 A £ < fcJ$[El&36fr6&ffi#h5>xX*'\©ffi#£ 
II t 5 f: !!) © 7 'f y^ffl®)[5]i837B[Cfi£&;iTV>5 
£ £ # SB 1 4 I % 0*J £ H fc 5 . 

m » It *i ft 0 & 37B& , £9 ©i«l7 > 7'4a, 4b, 
Rll!4c* 6 OA* CI^^T, *>LTK6IHAh5> 

i D T *5 o fc e l: ^ > t T t>5 X < 7 f > ^ h 7 > y X 
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fg - tii 77 h 7 >y^^lafc'lt* { t > u ISS 

P# T , t^3u-ft^3v-$-A< -y b 7 >y 

X * 18b, X . ft^3u - ft.f 3w - IE ^ -f 7 ? > ^ b 

v > v x ? i8c© n f n a> x n * © m 15 & m ii % m, tfi m 

5> 7s * 2 , « «SE iE 1 2 v , H^©ft^t-0©X^^5 L > 

^h5>^^^t©^*» o ts ^ *J ^ U 7 ^ S i BE t 
S . u T , ^-Hl*h7>yX^la(D^>R{;t7 
^m^itffi«lslS§37BlC«i:0$<JWLT, <Z> £ <Z) *g <ffi 

-<>tf-^>?;£^{t£i±£. : ti i: <t 0 , ©^Pat 

* B# m ¥ ^ W C m W \y X . ± IB <D f U y v £ A* 5 > 7. £ 
t5 u t*iT?*5. t © <t 7 l: I T ^ 'J -;b«»;t7>X 
L ft « , » — HJ*h7>^^^la^&ffl*Sn*JB 
-©m*««EIlat*ll&Ill»2*» e>tli77$n^pSfflm 

»E 1 2 t CDit*iia/l2*«. iag35»R^SB-m* h 7 > 
y x ^ la© E ^ f © t § i: ^ 1 W i: ft # t f i: - ^ 

nTsi8ffl*»£i2£mg&<iiiJii?-f*£> m - <d in ti m 

m-X-f 7?>^b7>y7^l8bRtfl5 7'f y ^ > 
n 7 >y^M8c^ftl:tnf:l^, II 7 7 -f * 
-f - -f * - F 26a. jBZ!77-r*-f-^^-f* - K 
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25bJt^«E 7 7 < 7j> < - ;|/ y < * - H25c ! b^->-r 
* . fit, **9fcabT«»«*10'v*a#E£<S 

ft 5 . :o04ii;izx-f 7f >^ h 7>y'x^i8b 

X tt $6 = X < y > >f h 7 > V Z ? 18c<D * y £ m W L 
X , m - ft tl h V > V X * lbX \Z % = ft J] h y > V 7s 
McSt>l/t -t ft C «fc O , * 7 / y X ^ 

0t>SEtt77-f*'f-J^^t - b* =k 0 - K £ <ft 
HOT?, ffl*«HP*©»»«*€»J 

5B - tti ^3 h 5 >yX^lbfc* W^t>lTUS v ffi 
fg f& 1$ T « , ft#3v-ft^3u-m-X< y ^ > if h 7 

> x X * 18a, Xtt, If 3v- t^3w-^E7-f y f > 

^ h 7 y v x ? i8c w n r n ^ x « © m 7j * a 3 m 
m n -s . s=.ai* h 7 > ->* x ^ ib, *t s& 

y x ti , 16 - O £ Sb 7 > 7 4 b CD ttt il \Z £ -5 \\ X , fli £ P 
bt»/SQiOHO*tt260tt5 J; a icS-ffi* h 7 

> y 7 ^ lbSUSt 5 H t \Z <fc D A* 5 > 7, T 3 . 

m H LB 73 h 7 > y ^ ^ lcfc* It ^ t > I t H 5 w ffl I 
» I T 6 , ft^3w-fl^3u-!£->W y ? > if h 7 > 
y X ^ 18a, X li . ftf3w-fti3v-^lX-fyf>y' 

h 7 > v x * i8b©v>fft*»xtt-t©Fi£fctija«*a« 
«t n s , ^ © m & , jihhi* h5>>?7^ic, *$ & h ? 

> v 7. * 2 , « 8S }R 1 2 v , HOOftfi'OOX^ 

> ^7* h 7 > y X i? t <D £ j£ , (DH^l^ilJTft^'J •> v 
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g5*Q<hCD^0m&M£O<hT£<fc?K£Hffi7} h 5 > 

& ± CD £ 5 IC , u ft . v+g, w fi lr» 1" ft O I «J.P# 

D T , i&g^ftRtf&ffl£h5>vX*CDH«^CD 

Itt C J: & T . ± IB co y 'J y x £ A 7 > 7. $ ■& 5 £ £: # 

T'#So ^ ft & , ffi:fc*i*£9!SEfflS«Efc©Jt4s#--£ 

» S . 

« Sg 1 6 H IS #J )> 
m 1 OA \Z £ H T Bl 9 A CD fc CO t m 81 © 4ft J# S * IC « HI 9 A 

£ ffl T 5 . 

m l 6 $kffi M \$ , |i4il«fi!©«^l;JiDAT, |g 
-ffi*F7>y'X3'la 1 ^ - Hi ^] h 7 > v^X ^ lbR^ 

h 7 > v X * 2 a , m - ft V) h y > ? X 9 2b & ZS M =. to 
gj h y > V X 9 2 c £ m ? Z> . II- *I©ltSI12v?: 

X ^ 32a, ^Zll&X^7f>^ h7>yX^32bS 
Sf§ H ft§ U!) X >^h7>yX^32c^ft5. 

bS^iEll h7>y^2cll, iff * b < ft n ? t * 
;UMOSFETT»0, HU<>**ffi9^, y - X £ 
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y ^ > if F 7 >-/ X ^ 32a, — *S 8& 7 -f 
y?>i'K7>y^5' 32bS t; ^ E HSl X ^ -y^>^h 

m-MI!)7,^^^>^h^>> ; 7^32a. f! — H t& 7 -f 
h 7 >yX^32b&^^Hil)7^ y 5f > :7* h 
7 > y 7 ^ 32ctt , «pa;L<ttn^**JUMOSFET 
T & 6 . §iS)X'f7f>^h7yyX^roV-Xlil 
gft ill 12v^ » IM $ n T V» 5 . 

% - *t KJ h 7 > ^ 7 ^ 2aO V - 7 • K I2at » t 5 
£ - fcti 73 h 5 >>?^^la©V — X«SKlla©it*Ila/I 
2a, Sf§H*i8> h 7 >y'X^2b0 V-^iiI2bl:«t5 
$6 - tH A h 5 > V * 9 ib0 7-*«»EIlb©J**Ilb/I 
2b, Stf, £ = ffi 8& h 7 > v 7 9 2c© V - * « Sit I2cK 
# "T 5 31 H Hi 73 h 5 > J? X ^ IcO V - 7li«IlcOlk*I 
lc/ I2cte , H H >. V - 7. , y - h © = ffi =F © « ft 
HnfjlOlUA h7>y^^Stflfiah7>y7^T 

ft i c l fc s ^ , H«^©tt&(ifee>-r^«±-^ < & 

T . Ila/I2a=Ilb/I2b=Ilc/I2c=n£t"5) C ft 5 
& 1 i& 7 <i v * > 9 h 7 y V 7 9 \t M ffl 0 % 3 8 

6©l»lf i:H^Tt>tsyt7LT, ^- n ^ n © 
« » ffl m » * * a « i2v^ * a -r a . ««iii2vn, si 

- iti 73 h 7 > y 7 ^ la*« t > t 5 It li I - i S) h 7 > 
<;?X*2a;f&>S©liIBffl*flilI2a*. 8§ — iti 7J h 7 > V 7 
*lb#:t>T*lSttl6-*ttt h ^ >y*X^2b^b©S8 
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li S H i Si h 7 > V T $ 2cfr e»^PSfflm»itI2c$r, ^ 

n ? ft $1 w s m & it\z & -d & ? ffl wr z> * z. o m m s 
<iittt$!iiiiaiK38^e>©iaiifi#t«J:^T2g{k-rs. 

* n ^* n m vi s n fc a st rus # R2a> $ - ta 73 h 7 > 

yXMbO H U ' < > TkTf- V — T iZ^ft^tl&ffitZftfz 
3g ft RlbR R2b, I! = tB * h 5 > 7. * lcCO H 1/ <f > 

& t; v - 7, iz^n^-*ns^$nfcjstaRicSi>'R2c, ir 

ta^^$nfeigifiR3aS^R4a> IHSl h 7 > v 7. ^2 
b © H U -f >Ri;v-7>tC^n^ r n^^^nfc:iSiaR3b 
&t/R4b, l = liftl«7>'/^2cOFM>5tfy- 

^ i: * n f n 8 tt s n fc is R R3c & ^ R4cii , m 7 n 

#J (0 6) CiJ tt5 JSJSR1. R2, R3, R4l:ffiat 5. 

# £ L < , SIC, JftfitRSaOJftffifitteJ&St-RlaWn 
ft, JS ft R3b © & St fit « Jft fit Rib© nft , Jt^RScWjgfit 
ttttlSfiRlcCnlf, JgtaR4a<Dj&tafil«JgKR2a(Dn 
ft, £ Jit R4b© it trE It « & irt R2b© nft , & fit R4c © £ ft 

fi«jstriR2cCDnftt^n^ : n^^ $ n s 0 

$0 fl HI ft 3 8 , * 1 4&«&0!l©fti*ll5lB36©»«t 
I; JO 1 T , EaOiiX'f7f>^H7>yX^(Dt> 

J? 7 * 3 2 a * , vffiWftNptt*-«l«j7'f v * y V V 7 
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@ iobi: ^ ^ t 0 ioao ferotisiioi^siciiiio 
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12v**iCffl t» 5 O t lift < > h 5 > y X ^ © f 
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IB l 7J)illi«o±BHn<5»ffftff»*i:^t»Ttt 

« * 1 8 USS #1 » 
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